In this work, we give a classification of coupled Korteweg-de Vries equations. We found new systems of equations that are completely integrable in the sense of Painlevé
I. INTRODUCTION
The coupled Korteweg-de Vries ͑KdV͒ type equations have been the most important class of nonlinear evolution equations and are extensively studied by many authors. [1] [2] [3] [4] [5] [6] [7] [8] Recently, Svinolupov 9 ,10 has introduced a class of integrable multicomponent KdV equations associated with Jordan algebras. We have shown that the Jordan-KdV systems have a Painlevé property. 11 Very recently, 12 Svinolupov's work was extended on KdV systems to a more general form, In this work we applied the Painlevé test for PDE introduced by Weiss et al. 13 to find the integrable subclasses of ͑1͒ when Nϭ2. We consider a system of coupled KdV equations in the form The main problem is to find the conditions satisfied by l , l , c n , d n , ͑lϭ1,2; nϭ1,2,3,4͒ in order to have P type-subclasses of ͑4͒.
II. PAINLEVÉ ANALYSIS
Let ϭ0 be the singularity manifold of ͑4͒. By setting uϷu 0 ␣ 1 , vϷv 0 ␣ 2 into the leading terms of ͑4͒, we have ␣ 1 ϭ␣ 2 ϭϪ2 and the equations for u 0 and v 0 ,
To determine the resonances we set uϷu 0 Ϫ2 ϩ␤ 1 Ϫ2 , vϷv 0 Ϫ2 ϩ␤ 2 Ϫ2 into the leading terms of ͑4͒ and obtain a sixth-order polynomial equation in r. One root of this polynomial must be Ϫ1. Substituting rϭϪ1 into the polynomial, we have the condition
͑7͒
Together with ͑5͒, ͑6͒, ͑7͒ the equation for resonances becomes
͑8͒
The three of the roots are Ϫ1,4,6. The others, say r 1 ,r 2 ,r 3 , must be integers. This is possible if
͑11͒
At this point we have to divide the systems in ͑4͒ into two parts. 12 These are the nondegenerate systems where ( 1 1 Ϫ 2 2 ) 0 and the degenerate systems where ( 1 1 Ϫ 2 2 )ϭ0, that is, they reduce to lower-dimensional systems.
For the nondegenerate systems, the equation ͑11͒ implies that we have to have r 1 ϩr 2 ϩr 3 ϭ9, which leads the following.
Case (1): r 1 ϭ0, r 2 ϭ0, r 3 ϭ9. In this case u 0 and v 0 must be arbitrary. But ͑9͒ and ͑10͒ imply that this is impossible unless ( 1 1 Ϫ 2 2 )ϭ0. Thus, test fails.
Case (2): r 1 ϭ0, r 2 may take one of the values ͑1,2,3,4͒, r 3 ϭ9Ϫr 2 . In these cases one of the functions u 0 or v 0 must be arbitrary. We assume that u 0 is arbitrary and v 0 ϭ␣ x 2 ϩ␤, where ␣ and ␤ are independent from x . Then the equations ͑5͒, ͑6͒, ͑7͒, and ͑9͒ are satisfied if 
where
The second subclass is Case (5): r 1 ϭ3, r 2 ϭ3, r 3 ϭ3. In this case test fails, since the number of resonances at r ϭ3 is higher than the number of arbitrary functions, which are u 3 and v 3 .
In order to discuss the degenerate systems, let us assume that 2 ϭ 1 ϭ0; then from ͑8͒ we have the relation v 0 ϭu 0 .
We know that the roots of ͑8͒ must be integers and three of the roots are Ϫ1, 
III. SUMMARY
We found new coupled system of equations having the Painlevé property. Some of them reduce to the known equations by special choice of parameters. Some of these systems may be related by simple transformations. Furthermore, the problem studied in this work may be considered in the framework of the perturbative Painlevé approach given in Ref. 15 . In most cases the recursion relations and the expressions for u j and v j are very extensive, and therefore are not given in this work.
